Deficient Kupffer cell phagocytosis and lysosomal enzymes in the endotoxin-low-responsive C3H/HeJ mouse.
Various substances, including lysosomal enzymes, are produced by Kupffer cells and other macrophages; their release has been implicated in the toxic response to endotoxins. C3H/HeJ mice exhibit little or no response to doses of endotoxin that are lethal in syngeneic C3HeB/FeJ mice. To explore the nature of this deficient response, the Kupffer cells of these mice were studied using in vivo microscopic as well as histochemical and electron microscopical methods. In vivo, the rate of phagocytosis of single 0.8 micron latex particles was measured in individual Kupffer cells as was the number of phagocytic cells per microscopic field. Frozen sections of livers were stained for a variety of lysosomal enzymes and liver specimens also were processed for electron microscopy. In comparison to the endotoxin-sensitive C3HeB/FeJ mice, the livers of the C3H/HeJ mice contained 60% fewer Kupffer cells that phagocytosed latex. However, the rate of phagocytosis by these cells was not statistically different and ranged from 19-26 sec. The volume density of acid-phosphatase-positive Kupffer cells was 40% less in the C3H/HeJ mice. Similar differences were observed with other lysosomal enzymes including cathepsins B and H and dipeptidyl peptidases I and II. However, light and electron microscopy revealed a relatively normal number of Kupffer cells in livers stained for peroxidase, a nonlysosomal enzyme. The results suggest that the insensitivity of C3H/HeJ mice to endotoxin may be related in part to a lysosomal enzyme deficiency and a paucity of phagocytic Kupffer cells in these animals.